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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 21-24 and 26-40 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Park etal. (7157359). 

With respect to claim 21 , Park discloses a semiconductor device stacked a gate 
insulating film (4,10, for example figure. 3c) and a gate electrode (5, for example figure. 
3c) stacked In this order on a silicon substrate (1 , for example figure. 3c); wherein 

said gate insulating film (4, for example figure. 3c) comprises a nitrogen 
containing high-dielectrlc-constant Insulating film (Column 3, lines 39-46) which has a 
structure in which nitrogen Is introduced Into metal oxide or metal silicate; and 

the nitrogen concentration In said nitrogen containing high-dlelectric-constant 
Insulating film (Column 3, lines 39-46) has a distribution In the direction of the film 
thickness; and a 

position at which the nitrogen concentration In said nitrogen containing high- 
dielectric-constant insulating film (Column 3, lines 39-46) reaches a maximum in the 
direction of the film thickness Is present in a region at a distance from the silicon 
substrate (1, for example figure. 3c). 
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With respect to claim 22, Park discloses a semiconductor device according to 
Claim 21 , wherein a position at which the nitrogen concentration in said nitrogen 
containing high-dielectric-constant insulating film (4, for example figure. 3c) reaches a 
maximum in the direction of the film thickness is present in a region at a distance of not 
less than 0.5 nm (Column 3, lines 25-27) from the silicon substrate (1 , for example 
figure. 3c). 

With respect to claim 23-24, Park discloses a semiconductor device according to 
Claim 21 , wherein a position at which the nitrogen concentration in said nitrogen 
containing high-dielectric-constant insulating film (4, for example figure. 3c) reaches a 
maximum in the direction of the film thickness (Column 3, lines 25-27) is localized on 
the side of a gate electrode (5, for example figure. 3c) in said nitrogen containing high- 
dielectric-constant insulating film. 

With respect to claim 26,31. Park discloses a semiconductor device according to 
Claim 21, wherein said gate insulating film (4, for example figure. 3c) comprises a 
silicon oxide film (10, for example figure. 3c) formed on said silicon substrate so as to 
be in contact therewith, and said nitrogen containing high-dielectric-constant insulating 
film (Column 3, lines 39-46) formed on said silicon oxide film so as to be in contact 
therewith. 

With respect to claim 27,32,35,38, Park discloses a semiconductor device 
according to Claim 21, wherein said silicon substrate (1, for example figure. 3c) and 
said gate insulating film (4, for example figure. 3c) are in contact with each other, and 
said gate insulating film (4, for example figure. 3c) and a gate electrode (5, for example 
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figure. 3c) are in contact with each other; and said gate electrode is made of either a 
polysilicon or a polysilicon germanium conductive film (Column 1, lines 17-20). 

With respect to claim 28,33,36,39, Park discloses a semiconductor device 
according to Claim 21, wherein said gate insulating film contains at least one type 
selected from the group consisting of Zr, Hf, Ta, A1, Ti, Nb, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb. Dy, Ho, Er, Tm, Yb and Lu (Column 3, lines 32-36). 

With respect to claim 29, Park discloses a semiconductor device stacked a gate 
insulating film (4, for example figure. 3c) and a gate electrode (5, for example figure. 3c) 
stacked in this order on a silicon substrate (1, for example figure. 3c); wherein 

said gate insulating film (4, for example figure. 3c) comprises a nitrogen 
containing high-dielectric-constant insulating film (Column 3, lines 39-46) which has a 
structure in which nitrogen is introduced into metal oxide or metal silicate; and 

a nitrogen atom in said nitrogen containing high-dielectric-constant insulating film 
selectively bonds with a silicon atom in metal silicate (4, For example Fig. 3c). 

With respect to claim 30, Park discloses a semiconductor device according to 
Claim 29, wherein a nitrogen atom which selectively bonds with a silicon atom in said 
metal silicate (4,5, For example Fig. 3c) is situated at a distance from the silicon 
substrate (1, For example Fig. 3c). 

With respect to claim 34, Park discloses a semiconductor device stacked a gate 
insulating film (4, for example figure. 3c) and a gate electrode (5, for example figure. 3c) 
stacked in this order on a silicon substrate (1, for example figure. 3c); wherein 
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said gate insulating film (4, for example figure. 3c) comprises a nitrogen 
containing high-dielectric-constant insulating film (Column 3, lines 39-46) which has a 
structure in which nitrogen is introduced into metal oxide or metal silicate; and 

the composition of said nitrogen containing high-dielectric-constant insulating film 
continuously varies in the direction of the film thickness and the silicon concentration 
has a minimum value In the middle section lying between a silicon substrate (1 , for 
example figure. 3c) side interface of said nitrogen containing high-dielectric-constant 
insulating film and a gate electrode (5, for example figure. 3c) side Interface thereof; and 

nitrogen is introduced only into a region lying between the position at which the 
silicon concentration has the minimum value and said gate electrode side interface. 

With respect to claim 37, Park discloses a semiconductor device stacked a gate 
insulating film (4, for example figure. 3c) and a gate electrode (5, for example figure. 3c) 
stacked in this order on a silicon substrate (1, for example figure. 3c); wherein 

said gate insulating film (4, for example figure. 3c) has a layered structure 
having, from the silicon substrate side (1, for example figure. 3c), a first silicon oxide film 
(3, for example figure. 3c), a metal oxide film or a metal silicate film (5, for example 
figure. 3c) and a second silicon oxide film (6, for example figure. 3c); and 

only the second silicon oxide film (6, for example figure. 3c) has a structure in 
which nitrogen is introduced into silicon oxide (Column 3, lines 39-46). 

With respect to claim 40, Park discloses a semiconductor device stacked a gate 
insulating film (4, for example figure. 3c) and a gate electrode (5, for example figure. 3c) 
stacked in this order on a silicon substrate (1, for example figure. 3c); wherein 
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said gate insulating film (4, for example figure. 3c) contains nitrogen and metal 
oxide or metal silicate (10, for example figure. 3c); and 

the nitrogen concentration in said gate insulating film (Column 3, lines 39-46) has 
a distribution in the direction of the film thickness; and 

a position at which the nitrogen concentration in said gate insulating film (4, for 
example figure. 3c) reaches a maximum in the direction of the film thickness is present 
in a region at a distance from the silicon substrate (1 , for example figure. 3c). 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Park et 
al. (7157359). 

With respect to claim 25, Park discloses a semiconductor device according to 
Claim 21, wherein the nitrogen concentration on a silicon substrate (1, for example 
figure. 3c) side interface of said gate insulating film (4, for example figure. 3c) is less 
than 3 atomic %. 

Park did not discloses the insulating film is less than 3 atomic %, however, 
atomic range would have been obvious to an ordinary artisan practicing the invention 
because, absent evidence of disclosure of criticality for the range giving unexpected 
results, it is not inventive to discover optimal or workable ranges by routine 
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experimentation. Furthermore, the specification contains no disclosure of either the 
critical nature of the claimed dimensions of any unexpected results arising therefrom. 
Where patentability is aid to be based upon particular chosen dimensions or upon 
another variable recited in a claim, the applicant must show that the chosen dimensions 
are critical. 

Response to Arguments 

Applicant's arguments filed 10/15/07 have been fully considered but they are not 
persuasive. Applicant argue that reference Park et al. 7157359 does hot disclose the 
high dielectric constant insulating film and the maximum concentration of the nitrogen 
containing high dielectric constant at particular distance from the silicon substrate, 
however Park discloses in column 3, lines 32-35 that any of the high dielectric material 
could be use substitute of the silicon oxide. Applicant also argues that the composition 
of said nitrogen containing high dielectric constant insulating film continuously varies in 
the direction of film thickness, and the only the second silicon oxide film has a structure 
in which nitrogen is introduced into silicon oxide, however Park teaches the silicon 
oxynitride film has nitrogen introduced in the silicon oxide layer column 4, lines 25-28, 
therefore, producing the silicon oxynitride. 

Applicant's arguments with respect to claims 21-40 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or eariier communications from the 
exarniner should be directed to Tsz K. Chiu whose telephone number is 571-272-8656. 
The examiner can normally be reached on 0800 to 1700. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra V. Smith can be reached on 571-272-2429. The fax phone number 
for the organization where this applicafion or proceeding is assigned is 571-273-8300. 
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